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Abstract 
Electronic Health Record (EHR) has been adopted in many countries due to its ability to enhance and raise the healthcare quality. 
In Jordan, an EHR called Hakeem was launched by His Majesty King Abdullah Bin Al-Hussien to improve the health care and 
quality of the country's medical sector. This research aims to build a model which assess the EHR in general and Hakeem in 
particular.  In the assessment, the research has undertaken the task of integrating two models namely: the Delone and Mclean's 
information system success model, and the Balanced Scorecard. The models contributed to perspectives which assess the success 
of Hakeem. Triangulation methods using qualitative and quantitative methods were adopted. This involves an interview, and 
questionnaire which results were used to build a case study. Prince Hamzah Hospital which implements Hakeem is central to the 
study. The results showed all Internal perspectives proposed by the two integrated models have strongly influenced the success of 
Hakeem. Another obvious result is in the relation between the perspectives which affect each other and reflected on the EHR 
success. This research has proposed an integrated EHR model that could be used in assessing the success of any EHR 
implementation. For future research undertaking, it is recommended that external success factors such as political, economic, 
social and technological are studies. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1.  Introduction 
EHR is the core of E-healthcare system. The main functions of the EHR are to store health information and data, 
to enable electronic communication and connectivity, to patients support, decision support, administrative processes 
and report, and to perform entry management and report management (Tang, 2003). 
Recently, a considerable attention for EHR has been received from researchers (Anderson et al, 2006; Ludwick, 
& Doucette, 2009; DesRoches et al., 2010; Xu et al, 2011). The interested shown by the researchers led many of 
them to conduct studies on how to measure the success of the E-healthcare system. The studies resulted in a number 
of models explaining the success factors of EHR. Besides that, some researchers focus their studies on the 
relationship in efficiency, healthcare quality, customer satisfaction (patient or medical staff), and cost effectiveness 
(Davis et al, 2009; Ludwick & Doucette, 2009; Mazurenko et al., 2012).  
A review on published literature reveals that several studies have been used and/or extended in the DeLone and 
McLean Information System (IS) success model. This model includes the main factors for IS success system quality, 
information quality, use, user satisfaction, and net benefit. These studies such as DeLone and McLean (1992, 2002, 
2003), Petter et al.(2008), and Seddon (1997). 
An alternative approach used for measuring the IS success is a Balanced Scorecard (BSC). The first researchers 
who considered using BSC were Kaplan and Norton in 1992. Namdar and Kaplan (2001), Graham et al. (2004), and 
Scott and Deborah. (2011) conducted various studies on the use of BSC. Most of researchers revealed the four main 
perspectives as human, financial, learning and innovation, as well as internal operations when assessing IS success.  
This research presents a set of internal success factors using merged success model. This model is applied to the 
EHR used in Jordanian public sector, which is named as Hakeem. 
2.  Literature review  
The success of Health Information System (HIS) is an important issue for health organization. A significant 
amount of research has been carried out in the field of EHR’s success using different success models and attributes. 
Nevertheless, there is no one specific evaluation method that can be applied to evaluate all Information and 
Communication Technology (ICT) (Khalifa et al. 2001). Table 1 illustrates some of the researches in the areas of 
EHR. 
The research literature concerned with popular success models used: IS success models, and BSC. A light also 
will be shad on the Jordanian EHR named Hakeem. 
2.1.  DeLone and McLean IS success model 
DeLone and McLean model is one of the most used IS success model in evaluating IS (Urbach and Smolnik, 
2009; Petter et al., 2008). In 1992, DeLone and McLean proposed an IS success model which is the most famous 
model in IS success. Many researchers build their work using this model (Urbach et al, 2009). They consider the 
communication theory in their model. It is based on six dimensions: system quality, information quality, service 
quality, use, user satisfaction, individual impact, and organizational impact.  
In health care system, many researches used this model Based on this model, several evaluations of health care 
systems have been conducted (Otieno et al., 2008; Petter and Fruhling, 2011; Bossen et al., 2013). Due to the 
model's ability of validation, and its comprehensiveness (Yusof et al, 2008), it has become a popular tool in research 
that looks into evaluation HIS. 
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Table 1. Review of EHR researches 
Study objectives Author Method used Sample 
Determine the EHR use and progress barriers. Simon et al. 
(2008) 
Mail and phone 1829 
Assess ophthalmologists use of EHR by, using 
user satisfaction and adoption 
Chiang et al 
(2008) 
Electronic and 
phoned survey 
3796 
Assess the system satisfaction, quality of care, 
Barriers. 
DesRoches et al 
(2008) 
Mailed 
questionnaire 
Mailed 
questionnaire 
evaluate EHR through clinical volume, clinical 
documentation, and time requirement 
Chiang et al. 
(2013) 
Information from 
EHR reporting sys 
- 
Determine the effect of EHRs on quality of 
ambulatory a community. 
Kern et al. (2013) Interview & using 
data from 2008 
466 F. 2008 
A review of the EMR/EHR impact over 
outpatient care 
Holroyd-Leduc et 
al. (2011) 
Searches journals 
for articles 
4773 
Assess the quality of EHR using organizational 
and managerial factors. 
Meidani et al. 
(2012). 
Literature review - 
Study the impact of electronic medical record  
on physician 
Lau et al. (2012) Literature review 43 
 
2.2. Balanced Scorecard (BSC) 
Another way to evaluate the IS success and performance is by using Balanced Scorecard (BSC). In 1992, Kaplan 
and Norton introduced the Balanced Scorecard in order to provide organizations with the opportunity to balance 
their financial measurements with non-financial measurements.  
In the health care sector, many studies have been published using BSC since 1996. It is used as an evaluation tools 
for health programs, performance measurement, clinical pathways, and care quality (Zelman et al 2003).  
The BSC has been applied in many different types of health informatics like electronic medical record (EMR), 
EHR, EPR, and many others. Many countries have applied BSC in their hospitals or medical centers either in the 
public or private sectors. It has been adopted in Canada, Sweden, Australia, United State, Taiwan, and United 
Kingdom (Gao & Gurd, 2006; Robertson, 2007; Gurd and Goe, 2008). 
2.3. Hakeem project 
Hakeem project is the first Jordanian initiative toward E-Healthcare. It is launched by His Majesty King Abdullah 
in 2010. The main objective was to improve quality of patient care and safety. This project started as a pilot in two 
public hospitals and one public medical center. It will be accomplished through three phases until all the public 
hospitals and medical centers connected with each other.  
Hakeem is a Jordanian EHR system which name means doctor. The main Hakeem components are similar to 
other EHR. It is consists of: administrative information system, laboratory information system, radiology 
information system, pharmacy information system, computerized physician order entry, and clinical documentation 
3. Research questions 
The research study addresses one main question, in addition to six sub-questions. The main question is: What are 
the internal perspectives that affected EHR? 
It is imperative to answer six sub-questions in order to obtain a clearer picture of the state of the main question. 
The sub-questions are: 
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x What is the financial perspective that directs EHR to success? 
x What is the customer perspective that directs EHR to success? 
x What is the internal Process perspective that directs EHR to success? 
x What is the system and medical information perspective that direct EHR to success? 
x What is the learning and growth perspective that direct EHR to success? 
x Do the Internal success perspectives affect each other? 
4. Research methodology 
This research adopted the triangulation method where qualitative and quantitative methods were incorporated 
together to collect data using instruments such as questionnaire and focus group in addition to use a case study 
methodology.  
The case site used in this study is one of the Jordanian public hospitals named Prince Hamzah Hospital, with 
1200 employees on board. Prince Hamzah Hospital is considered as the best choice because it is the first hospital 
that adopted the Hakeem system and it is considered as the pilot hospital for the Hakeem project. Hence, the major 
reason for choosing the case study as the case site in this study is because the chosen site has the most experienced 
Hakeem system users (four years). 
Two methods were used to collect data focus group and questionnaire. A group of 12 staff participated in the 
focus group from Prince Hamzah Hospital with different specialties (doctor, nurses, quality assurance, and health 
information management staff). The questions were concentrated on the internal success perspectives. The method 
used for analysing the focus group data was thematic analysis, which involved six steps: data familiarity, code 
generation, theme searching, theme reviewing, theme naming, and report production (Braun, & Clarke, 2006). 
The second method used was questionnaire. A total of 500 questionnaires were distributed, of which 220 were 
returned, and 20 were spoilt.  It is contained 54 questions divided into two parts demographic information and 
internal success perspectives. The questionnaire was arbitrated by eight academic faculties from different 
universities in Jordan, and Saudi Arabia, and statistical specialist from the Jordanian department of statistic. After 
arbitration completed, the questionnaire was presented to ten participants from the health information management 
department (HIM) at Hamzah hospital as well as group of healthcare staff. Depending on the feedback from both 
groups, the questionnaire scale, and some questions were changed in order to provide better understanding for the 
respondents. 
5. Research model  
The idea to merge different model was based on three reasons. The first one is the missing factors in every 
model. DeLone and McLean (1992) is concerned with the information system’s internal factors only as distinct 
elements (Elpez and Fink, 2006). Whenever a review was carried out on the relationship between success 
dimensions, some factors could be excluded (DeLone and McLean,1992; and Sabhrewal et al., 2006). In addition, 
Sabhrewal at al (2006) suggested that adding factors to IS success dimensions will result in removing problems of 
exclusions.  
The second reason was based on Perera et al. (2007), and Brender (2008) research. Perera et al.(2007) found that 
whenever the framework concentrated on simple and easier measures, it did not result in a perfect framework to 
evaluate information system. On the other hand, Brender (2010) explored many case studies which have only have a 
few success factors. The finding was to put the factors with each others by using different approaches. 
As mentioned before this model is a merger between the famous DeLone and McLean IS success model and 
Balanced Scorecard by Kaplen. Sasse (2005) describes the BSC as a conceptual model consists of four perspectives. 
However, these perspectives are not straight forward; it can be adaptable depending on the needs (Kaplan and 
Norton, 1996). Therefore, the proposed BSC for the EHR in this study consists of five perspectives: Financial, 
Internal process, System and Information quality, Customer, and Learning and Growth. Each of these perspectives 
has it is own objective, which is derived from the main objectives of the Hakeem.( illustrated in figure 1)  
The proposed model includes a new perspective which is system and information quality perspective. This 
perspectives added to be correspondent to the IS system it self which is derived from the DeLone and McLean 
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model. In the following sub-sections a discussion is presented on each perspective, including its sub objectives, and 
metrics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Hakeem BSC perspectives and goals 
 
5.1. Financial perspective 
The financial perspective is concerned with the ability to provide financial profitability and stability or cost-
efficiency/effectiveness. Its function corresponds to organizational benefit in DeLone and McLean IS success 
model. The main objectives of the public health sector are to maximize the cost efficiency, and transparency of IT 
costs, benefit, and risk. To maintain these objectives, measures need to be selected.  
EHR system &information quality 
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5.2 Customer perspective 
Customer perspective is concerned with the impact of EHR on customers, in addition to customer satisfaction. 
Customers mean both patient and EHR users (staffs like: Doctors, nurses, laboratory specialist, radiological user, 
and receptionist). Hence, the main objectives are to benefit patients via high care delivery, and users by achieving 
the highest satisfaction. For the high care delivery measurement can be achieved by comparing the number of 
recurring patient before and after EHR, number of patients/ users complaints, and complaint response time. It seeks 
to explore the use, user satisfaction and individual benefit dimensions that exist in the DeLone and McLean IS 
success model. 
Looking at the other objective, which is customer satisfaction, it needs to be clarified that satisfaction here 
includes the patients and EHR users as well In terms of patient satisfaction, this can be achieved by providing high 
quality services such as reducing the time taken to make an appointment, reducing waiting time, and having 
minimum number of patients in the waiting list. On the other hand, achieving user satisfaction can be accomplished 
by enhancing the skills of the staff via training; and through EHR service quality like responsiveness. Table 2.10 
shows the customer perspective goals, objectives, and measures. 
5.3 Internal process perspective 
The internal process perspective exists to measure the quality of care and EHR services. It seeks to answer the 
question on how the EHR provides competitive care services of high quality. It must be incorporated to attain the 
customer satisfaction through high quality of EHR services and keeping the EHR working all the time without any 
obstruction or impediment. It exists to explore the service quality, and organization benefit dimensions that exist in 
the DeLone and McLean IS success model. 
5.4 System & information quality perspective 
To evaluate any IS we have to look aside in its system quality and its information quality, some researchers add it 
as a Information Technology but from the perspective of the researcher, it will be more clear and understandable if 
we call it System and Information Quality perspective. 
This perspective is concerned with the main system and information quality factors. The main factors for system 
and information quality were chosen based on research carried out on Information System success like DeLone and 
McLean’s (2003), and Seddon’s (2002) and many others. This perspective was added to the BSC to study the system 
and information quality of the EHR.  
In this perspective, the system quality factors measured are: ease of use, ease to learn, achieves user requirement, 
system feature, system accuracy, flexibility, sophistication, integration, customization, data accuracy, reliability, and 
efficiency. Additionally, for information quality the quality factors measured are: availability, usability, 
understandability, relevance, format, content accuracy, timeliness, uniqueness, security (CIA: Confidentialy, 
Integrity, Availability). 
5.5 Learning and growth perspective 
Whenever our objective is to reach an effective and efficient EHR, we must first understand the user needs. Thus, 
the main objective of this perspective is the tools and capabilities that the employees need to lead the EHR to 
success. It seeks to explore the individual, and organization benefit dimensions that is present in the DeLone and 
McLean success model, in addition to measuring the organization’s learning curve.  
6. Findings and results 
To answer the main question two types of analysis were used, namely t-test and correlation analysis. The t-test 
analysis result obtained significance of .000 for all perspectives under degree of freedom (DF) equal to 199 where 
high t-value was achieved for each perspective as illustrated in table 2. 
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Table 2. Internal success Factor T-test Results 
 T DF Sig. (2-tailed) 
Financial Perspective 10.112 199 .000 
Customer Perspective 11.022 199 .000 
Internal Process 9.844 199 .000 
System and Information 24.280 199 .000 
Learning and Growth 10.829 199 .000 
   
In this part of research, Spearman correlation analysis was used to find out the strength of the association 
between the internal successes perspectives. In general, the correlation coefficient ranges from +1, and -1. The rule 
of thumb for the correlation coefficient range is determined  based on Cohen (1988) where 0 to 0.2 is weak, 0.3 to 
0.49 moderate, 0.5 to 0.69 strong, and 0.7 to 1 very strong  (even if the value is positive or negative).  
The second analysis used was correlation matrix. Table 3 summarizes the correlation matrix between the internal 
success factors.  
Table 3. Correlation between the internal success perspectives 
 FP CP IP S&I L&G 
Financial perspective (FP) Correlation Coefficient 1.000     
Sig. (2-tailed) .     
Customer perspective. (CP) Correlation Coefficient .440** 1.000    
Sig. (2-tailed) .000 .    
Internal process (IP) Correlation Coefficient .472** .583** 1.000   
Sig. (2-tailed) .000 .000 .   
System & information(S&I) Correlation Coefficient .466** .465** .546** 1.000  
Sig. (2-tailed) .000 .000 .000 .  
Learning & growth (L&G) Correlation Coefficient .326** .524** .510** .607** 1.000 
Sig. (2-tailed) .000 .000 .000 .000 . 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
The strength of the relationship between perspectives can be observed from the correlation coefficient results. 
The relationship for all perspectives are significant to each other with 0000 value and the correlation coefficient is 
>0.2, which means that the strength of the relationship is strong in most relationships, for example the relationship 
between the internal process and customer perspective, system and information, and learning and growth 
perspectives. In addition, strong relationship appears between learning and growth, system and information, and 
customer perspectives. On the other hand, the strength for other relationships between the perspectives is moderate. 
So the results shows that learning and growth, and the system and information quality perspectives are the basis 
for the cause and effect linkage because whenever there is a trained employee working in an EHR system of high 
quality, it resulted in improvement for services. This in turn will reduce cost to reach the big goal which is the 
satisfaction for both hospital staff (employee, medical staff, management) and the patients. This result is consistent 
with Kaplen and Norton (2006), and Wu and Kuo (2012) researches. 
7. Conclusion 
A model reflecting the perspectives and factors which influence the EHR success in general and for the Hakeem 
system, in particular the Jordanian electronic health record which was used in the evaluation process. To understand 
the EHR success factors, the Jordanian public hospital Prince Hamzah Hospital which used the Hakeem system was 
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selected. The case study on the Hakeem system presented significant results and recommendations which are 
suitable to be used in the Hakeem system as well as other EHR are presented below.  
The internal perspectives, the balanced scorecard (Kaplan & Norton, 1996) was merged with the IS success 
model (DeLone & McLean, 2003). The resulting BSC consisted of five perspectives to be appropriated for the EHR. 
The internal perspectives are financial, customer, internal process, system and medical information quality, and 
learning and growth perspective. The results show that all the internal perspectives are significant and have an effect 
on the EHR success and in turn are affected by each other. 
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